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© AnesMsie and antisepsJ& o< the »Mr. 

@ A device which occiiid93 an area ol skin has a &6tf adhering rnacrix containing a lopical an^ametic of the 
amide Of ester type. A backing cJ polymer dotfi, adhered to the matrix, drapes and stretches lo conform lo the 
wearer's mcvememe. An aggiesslv® adhesive forms the mairix and m^tains the aneethelic <n tntimate contact 
with era skin. The anesthetic agents exh*n high actrvity ag^t anaerobes as well aa aerobes. «^en occluded 
on the skin- 



< 

CM 



CO 
CO 



.../20030416172235539987.gif&N0703=1&N0347=&N0348=&N0349=&N0704=OJ_N=%3f%3f03/04/16 



1/1 ^— V 



EP 0 331 382 A2 



ANESTHESIA AWD ANTISEPSIS W THE SKJN 



Tnts invention reiates to an©s*ie«ia and anitsepsis of the sMn, More particulafly (tils htvemlon relates to 
mese actions as they relate to bandages, patches, and transdarrfxal deSvery devices. StiU more patticularty, 
but without Emltaticn ihereta this ifwentton relates lo a traftsdermal device for the delivery of an anesthetic 
» aJieviate pan and es a pretreatmeni for a pi*em about to undergo a peinhJl procedure. 

The transdermal toiOB d parental deBvsry of drugs provtdea many advantages and transdermal 
systems for deiiverihg d w«de variety of drugs of ottwr beneficial agents are described tn U.8, Patent 
Numbers 3.59at2^. 35BB.123; 4^88.592; 4,314,582: 4,37a454 and 4.668.340 fOf ©xample, an of vrtUch are 
incorporated herein by reference. ^ ^ ^ 

£^>en ihe variety ol transdermal devices known to the art ITiere is a conttmimg need «or VK 
7/j deveiopinent of devices designed to deSver specific drugs in specific res^iwna. For example, devices 
sijitabte (or the delivery of systen^icafly active drugs may nol provide tierapeutic delivery for topicai drugs 
and devices having a rate conlfOlBng mechantsm may be especiaUy suited tor the defiver/ of some drugs 

and not suited tor otf^ers. " ^ 

AddHionaay. there is a consieni need to improve upon state of the art devices to overcome any of their 
?5 ehortcomings. For exampfe. some devices have components which tond to cause a burning or Itngfoig 
tcn^Mon when appfied to the skin and some devices tend to ceuse discoifn«ort to wearers due to microbial 
crcwm thai may occur on the skin wtder ocduston. 

Further, many transdermal devices cannot or should not be appfied to broken, damaged or com- 
promised TherBwra. ther* fe a need tor devices *hich can be placed on 3*dn has cms or 
20 abrastoits. fdr the purpose of aUeviaibig pa&i. 

An object of tfas invention is to provide for the effective dettvery of topical drugs, spsdficatty 
aesthetics, and further to provide anssthesia by means of a thin, comtortaWe, unobtrusive, flexible device. 

Another object of this Invention is to incorporate an anesthetic into a transdermal delivery device to 
aile^/i£ie any ttngUng or burning sensation caused by application of the device, so that the device wiH be 
25 mew comfortable to wear over extendad time periods and further to provioe anesthesia as a pretreatmenl 

for painful proceduires. ^ . ... ^ ^ ... 

A turner object of eiis invention «s to provide a transdermal dsBvery devtce wNch wi» deByer a puJse of 
en anesthetic, providing rapid delivery of an«sthetic» and Ihus attaining rapid onset of anesthesia. 

According to the pr^rtl inv^nHon, ihera Is pmvidecl a deHvery device tor appHcation to a body surface 
JO or membrane to deHvcr an anesthetic having antimioobial properfes by penmeatton through said body 
surges or mmbrane. comprising; 

a se=ff adhering matrix having a topical anesthetic <fispersed therethrough^ and 
a fcacidng member posifSoned behind me skin <^6tal surface of said matrix. 

Vi this way, it is possiWe to incorporate an anesthetfc into a transdermal delivery device to provide 
35 anSmk^robial activity under occlusion, withoirf increasing the obtrua^^ 

The devices of the inventton onei?to a transdermal device to be placed upon broken or danrwQed skin 
for tt)e purpose of alleviating pain. 

This invertion provtoes a devics ^hfeh covers an area of skin, and defivers an agent ^ihich ads both as 
an anesihetic and as a mksrebicida. The agem has a hydrophiBc group vrhich Is separated from a 
40 hydrophobic group by sn ester or an amkte linkage. 

to accordance with one embodiment of iha Invention, the hydrophinc group is an amirto, usually 
*£condary or tertiary substituted. The hydrophobic group is an aromatic nesWue. The hydropWSc and 
hydrophoWc groups are finked by an amide as in amide type anesthetics or by sn ester as in ester type 

anesthetics. ^ , . 

^ Typical e^campJoa wTChide: tetracaine base or tetracaine HCL, an ester type anesthetic wfttch has an 
aromafjc resklue and a tertiBry amine separated by en ester and Udoc»ne. an amide type anestheSc, whk^i 
tes an aromatic residue and a tertiary engine separated by an amide. Other suftable agents include, wfthout 
Bmitafion. benzoceine, etidocaino» procaine* pritocaine, chlonoprocalne ar»d buplvacatoe. As used hereai. »ie 
term "anestt»«tic agent" refers to the agent itself, along wth its base and sa» torm. 

90 ForkMwg is a descriptton by way of ojcample only of methods of carrying the invention Into eftoct 
In (he drewlngs ; 

Figure 1 is a schematic cross-sectton^ view of one emboiftnent of this Inventton. 
Figure 2 is a schemaUc crocs-sectiooal view of another embodiment of this insertion. 
Bgure 3 is a perspective view of the davtea of figure 1 applied to an arm: and 
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figure ^ i5 a p^spective view of 8^ device of Figure i, illustiAring iis fle>rU>ility. 

Tha invdtitfon is besi understood wim reJerenca to lh« accompanymg Rgurw. Tb© mfventipri sbo»m in 
FlgiTQ 1 pTwkles for a b-ansd^rmal drug delivery devfc© 10 containing an anesthetic which sirmilianewsty 

> serves as an antimicrobiai ag&nt The device provides for cto«e end continuous comect between the seit 
adhering polyrwr matfix 12 end the admirtistretron etie. A backing member, temina 14 is ne)(a>te so as to 
confomi to the weaief'5 movements. 

6eff adhering polymer matrix 12 containe e drug incorporated therein^ which has aoeethetic pfOpertles. 
end l3 microbicidal when in contact with the skin under ocOuwn. m accordance with &ie InventiOT, it has 

w beefl found that many topics! anesthetics, paiUculariy the "caifww.- possess eniimicrobial propwtiee. in an 
occluding snvlmnment and act eg&insi anaerobes « wed as aerobes. Particulaly, telracaln© has been 
found quite effective- Pioc^ and Mdocatne additionaOy possess anesthetic and antimicfobid properties, 
either the salt farm or the base fcxm erf the agent may be esed. however base tends to transport rrore 
quickly mrough the skin. Despite rapid trsnsport o* the base, antimlcrcbW activity remains high. Accord- 
ingiy, the base form is preferred for maximum anesaieflc efleci. althoogh a rrfxture ol base and salt rpay be 
pre^rided' 

It is 0* pariicuJar importance in the promotion of anesmesia and tb© elimination o» mteroorganisms to 
maintain excellent co^^act between the active agent and the eWn. In accordance wim ttw Invemioo. polymer 
matrbi 12 self adheres to the wearer's sklr*. Importam oltaria for the matrix mateheJ ere aggreeeSvenesa, 

3Q cohesion, bio-and chemicahcompetaWMy. rapid drug mass transport abi«ty. and flexibiRty. Examples of 
suitable matrU materials incMde poly(styr©ne-tiwac6ene) and polytstyrenensoprene-siyrene) block 
copolymers, and hfgh and low moieculaf weight potyisobt*y1ene copofymers. The matrix may also be of an 
ethylene vinyl acetate (HVA) copotymer of the type descr*^ in U.S. PatNo. 4,144,317. preferably tfwe 
having a vinyl aceiate content in the wge of about 28 to wt%. ParticuJarly good res»«» have been 

» obiafned asing eVA having 40 % vinyl acetate. 

Adhesive propertiea ars enhanced by adding a resinous tackifier, Thie is eepeciaOy important when 
using a nornacky pofyrroric matrix. Examples of suitaWe tackiner^ include: STAYBBJTE ESTER #5 or #10, 
nEGAL«eZ and PKXOTAC (all of which are trademarks Of Heit^s of New Jersey). Adcfitionally, the 
matrix may also contain a rheoiogicsi agent, suitable examples of nrhich Irciude, without linrfciiaioft. mineral 

90 oil end s^cfi. 

A dye for marking the ^*n may further be mbced into the matrix, or provided in a separate layer witWn 
the device. This marfcsr die. for example gerttien violet, can be used to fadUiete tfisuafi^aBon of the weeted 
area. Altern^ivety. it has been found that «Hth particular agents, at partlcuter concentradcns. mild erymema 
resulta. This condition serves to adequate mark the area^ and is preierred where it is desired to avoid the 
need for waging or scrubbing the treated region. AHematively. a fkiuresceirt markw may be employed. 

Matrix 12 advantageously contains a plurality ol drugs or substances. Along with ms lacWfief, 
rheciooical agent dye and omer components as are knovwi to the art matibc 12 may also contain en 
addlttond drug to be deftveied along with the anesthefic AddttonaBy, ««e matrix may contain a permeaSon 
enhancer to facililate the transdermal deirv^ of the aneemetic agent Suitable permeetion enhancers 

40 iTclude. without Kmitalion. giyccro* monooteate and ^lend. 

Bac«ng member 14 is preferably matte of & woven or non-woven cMh-fike materfel, capable of 
maintaining matrix 12 in ck>se contact ••ith the skin. Prelenred materials fawlude fton-^ffcyen polymer ckJths 
such as raywi polypropyteoe or other polyester fabrics, or polyethylene or potyurethane coated spun- 
bcrtded polyester cloths. These rr^rials have been found to contorm edvemagecudy lo a wearer's 

45 movements, by draping and stretching. Moreover, fta c\om ere easy to handle, and are non- intimidating 
ID ttte user. Spetiflcally* the materials are commonly found in clothing and other items wUti which one 
comes Into ctoly contact For this leason patients, ewdally chiWren. may be more receptive to the use of 
this type of matertel. as opposed to the p^iio-ace, flesh colored backings commonly used in transdermal 
dovioefi of the prior art. Moreover, the devices may be cut to form amusing shapes. 

so Atternaiely. bacWr>g member 14 can be fabricated from a material impemfteable to matrbc 12 and thus 
form an ooduslve backing. Examples of other nwi^rials which may also be used inctude polypropylene* 
polyester, poiycaibonate. pdyureihane or other polymer films. These films can be meiaiized. 

Crftteal in ffte sdection of the backing irBterial is Its fteJdbility. for this reason, an Weal candidate ts one 
way streichcble polyecter doth, wt^ is en anisotropic material havtng the stretch direction oriented 

59 perpendici^ to If^e iXJfl leogm. This fabrk? Is approjmatety 0.3 mm Wck end has a moArfus in one 
cSreciion approximaiely 500 times thai of the nvxMuS in the orthogonal direcUon. The stress-strain curve oi 
the fabrtc when tested in the stretchy tfirection is Bnear up to 25 % elongation. A! 25 % etongatton, ttie 
stress was 24-32 gm/mm^. wWch is an indication of the tow force needed to distend the labric. Optimum 
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• sVese valuM at 25 % ©tongaikm Ue in the rartQd gm^mm' but values of i^eater then 100 grrvrnm? j 

i me prelened. TTm use o( fabrics >vhich have good "drape* cbaractef!«tiC3 and which jlrelch at least in one ! 

i cUrection allow patches to be appflod onto body $ite* Ihet are very mobse and are subtected to a | 

j amount ol bending, such as the siHecubital lossa* This is an important area of the body in which to induce | 

: 9 ai:e«*ie«ia because this b the usual 3i>e rrom which l>k)o^ i 

I bi a prelerred emlxwJimeni. ihe matrix is cwnprised of an anesthetic (preferably tetracaine)- j 

I polyisobutytef^e-minetal oil and the bacldng is spun-bonded polyester cloV* (polyurelhane coaled). Another j 

1 efrtwament of this invenlion Is comprised typic^ of an anesthetic:EVA 4<V$TAyBEUTE ESTER matrix , 

i with a SCOTCHPAK<3M Company) backifiQ, ^ j 

This inventton also contemplates codeivery of a dnj9 or thetapeutic the anesthetic. I 

Piefersbly, the drug and anesthetic a^ent are contained In separate reservi^. as is shown In Rgune ^ ! 

However, mis lnvertfe»» eteo corten^Jfetes pladr^g the div9 and anesthetic in a ^ngle reserwsir as In Rgure j 

1. j 

The iwention can be conflgui^ in a variety of ways, e^onjing to the drug and a preferied delivery j 

profiJe therefore, in Figure 2, system 16 la shown having a rate controKng matmt tS comprising a j 

mtcrcporous Or other rate contiolHng material, an adhesive, and the anesthetic agent A typical exemple of j 

smtacie materiate would be: microporoos polypropylene, a styrene copolymer and tetracaine, respecflvely. j 

H rate control is not desired, the matrix 18 can be simply comprised of an adhesive material and the ! 



i to 
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anesthetic agent * . 

Drug matrix 20 contains a drvg Jo be codeBvered with the agents within rate conlroliing feyer 18. ar»d 

may also contain anesthetic agent. The matorlals fisied herein as being suitable for use as the self adhertng 

matrix are also suitole for use as ttie drug matrix, 

Tne rale contn^lft^ matrix serves to consrot the defivery rate of <*rug from maferlx 20, The rate 

cofrlro:Hng matrix is such that the m vitro drug fhix of dnig Owoogh It is tess than the Ux vitro fkjx of drug 
35 across the skin. However, this Inve^Bon also cont^platea use of a rate controlling matrix having an in vj^S 

ftux ^ealer than or equal to Ihe rate of dnig fiux across the sWn. 

The device niay be provided In appropriate sizes, typical^ surface areas being horn 1 to 100 cm 

souared. An oversized removable aier. not shown, fadlrtates pacfcaglng and use. A preferred mai^tal for 

the removatjte Gner Is siScone coaled paper. 
30 Ftgure 3 illustrates the draping effect of device 10 in accordance with the invention. Device 10 is 

longitucBnaDy shaped to overlap an area of skin over a large vein. In ihia posftion. the device is useM as a 

preh^eatment for verapurv^tuxe or other painful procedure. In Rg. 3. the arm is substantially outatretched. 

Note mai Bie device 10 remains wefl adhered to me skin, even at the skin fold 22. Thi3 adhesion is 

maintained before and after the arm is fokied. It should be understood, however, ihai a device in 
33 scccntence with the invention can be die cut to a wkte variety of shapes and sizes appropriate for the 

imendeo use. 

A device in accordance with this invention can be manufactured by numerous state of tfie art methoda. 
including ex)rudn>g w solvent casting the matrix upon a cont^HiOus web of the badwig materwL In one 
(jmtwdiment a removable finer is lamtnated over the matrix, or the matnx is nrst tan^na^ onto the 

40 remc/aWe Hner. Devices are die cut from the web in appropriate siaes. The (device is used by pe©Hf^ off 
the csmovabte ttner ^ applying the maMx and backing to the skin. 

Specific examples of devices, systems, or sfrxctures are dei^d below. Generany. idw device conl^ 
a polymer n\atnx. a resinous tackifier, a rheological agent, an anS^odant and the acttve anesihetk: agent 
The proportkins of each are frUerdependant 

45 A fsefeired embodiment of §ie ^ adhering matrix of Ws inwenaon le comprised of the tolk>wmg 
components on a we^ht percent basis: 10-70 ^fe pneferably 1S-S0 % polymer matrix material: 20-70 %. 
pi^e*fibty 3060 % tackifier; 0-30 % preferably 7-25 * rhedogical egeni; 0-5 % preferabfy 0.4-2 ^ 
antioxsdar* and 0.1-20 % preferably &-15 «^ anesJhetfc. 

in some Instances, anesthetics may senaitize or initste the skin. Therefore, h may be desiraWe to 

50 nKorporate an agent which wHJ preverrt adverse reactions between the anesthetic end the sUn. It has been 
found ihai phenyl alkyl alctrfiols such as phenyl ethyl alcohol Incorporated into e tetracaine system, will 
prevent any of the adverse sWn reactions tt«t can occur with tetracaine delivery. Such an agent or 
sensitizaBon inhibitor can be incorporated into the system in en amoun* within the range of 1-20 weig« 
percent, preferably 5-16 weight percent A specrfx: example using such an agent and having a composition 

55 Mthin the ranges set forth at)ove« is provkled m example I. 
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in enter to evaluate Ihe release rates and onset of aftesmesia. telrac8«io patches wr» m^d according 
40 this inveiwlon by btendinfl tiy weiflht perceni: 20.3 % pcly<$tyren9-Jwrewstyrw) block copoCyiPor 
5 <KRA70N 1112 RMbbef. Shell Oil CwnpanyJ. 51-0 % lackifier <REGAt-nEZ 1C»4. Hercules), 13^ % rtw^ral 
cJl 0,7 % antioxidant <IRG0NOX lOtO, ab»-0»gy Corporatton), 7.0 % pheoyi Hhyl alcohol and 7.4 % 
tdtracsine base, in an Imemal mbttng tx»y( et 100* C. 

Anef apprwtlmately wi$ hour of btending. the mixture vas exlrvded between two *«i©asa substrates. 
One substrate was pe^ away arwi a stretchabte poly«$ter backing wa« applied in Its place. mcBviducI 

,0 patches were a© cut for subsequent vitro wkI « vi^ ^ ^ *^ "^^^ ""^^ \ 

between O f and 1.5 rngtem' lor a film micimest ofOiXMmches. 

The in vifro drvft release rate of these patches increased in ind&rtwde «rtth jncreased drug leading. The | 
in vitro (TuqIIGx acniss cedaver epidemiifi also wiaeased from 20 ug^/crri^ at the lowest drug toacfing to 
ra<55^ 100 ugrhr«3Tia ai the greatest drug toadJng. R was abo found that the duration of sieady state I 

ts drug 5»nnflu« varied bx>m less than one hour » greater than Jour ho^ . 
When these patches were placed upon the intact ^ ot humen aofc^s. local anesthesia was Induced 
ladder the appRcaticn site. The degree and duration of the block, as weO as tfie onset time, depended upon | 
the drug loading. When ihe drug loikding was within the range of 0.1-O.e m^Krr^, very me effect was Sound 
even after 2-3 hours application lime. When Ihe loading was Increased to 1,0 rnqfcrr?. Ihe quality of Oie i 

£0 anesthetic block was better but the extent of Ihe biock was widely vaned among the lest panel. When (he 
loac^ was increased to 1.5 mg/cm^ and flimsier, the anesthetic block achieved was excellent among all 
subjects. The onset lime to achieve *ie block varied between 40 minutes to 1.5 hours and ihe duraticn oi 
the trtock was witWn Ihe range pi 3-6 houiS. Theiefore. this Invention contemplates usmg a drug loacfing of 
at »eesi 1-0 mg/cm?» pr©i©rabiy at least 1.5 mg^cm^, 

BCAMPLEtl 



A) A seir-adheslve transdermal delivery device In accon*ance wfth the pr>vention could be fabricated by 
extrusion. The following Ingredients would be combined on a rubber mlU until wed mixed: 



Pclyisotutylene mw 1200k 


26.2 


wt 


% 


Polyisotwtylene mw 35 1( 


39^ 


wt 


% 


Light M^alCi] 


29.0 


wt 


% 


Oer^^ Violet 


0.5 


wt 


% 


Tetracaine 


9.0 


wt 


% 



The mbtture wouW then be remelted In an extruder screw feeder, and extruded to a thtdcness o< about 
75 mfcfometers (nm) o«o a web of 20O mn porous rayon polypropylene ck«h. The w^ could then be die- 
cut into strrps 2 by 6 cm. ^ ^ ^ 

This invention provides lor extremely rapW anesthesia, Oy Incorporating the anesttietic wrttnn an 
acmesive t»se, Ihe ag»it H m^ntained in Inilmaie contact with the skin over the entir© occluded surface 
erea. Stgnificam anesthesia has been observed wsh me mairi5i described rn Example a In as Httie as 35 
minutes. Moreover, tie adhesive can be formuteted to be quite aggressive, yet is not uncomtortabie to 
remove ^nce tfie occluded area is anesthstizBd. AdditfonaBy. devices In acconSance with me lnventk>n do 
not leava a oeanfi residue on the sWn after the system Is remowKl. 



EXAMPLE Id 



A self-adhesive transdem^ defivery ttevtce in accordance with rhe invention can also be fabricated by 
«8 solvent casting. The following ingrediems wouW be stirred unlii well mixed: 
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PoJyiflotwtyten© m 


wr 1200k 


5-3 wt% 


PolyisotHJtytene m 






Ught Mineral at 




5.6 wt% 


T^lrscaln© 






Hexane 




80j0wt% 



The resultant mixture wouW be c«sl on « web to a wet Ihickncw of about 750 urn. The soKr^ wouW Ihen 
evatsoretetl yielding a wl> having a nnal tfwcknew of about 75 urn. 

One or the probidfn3 ftssocfeied ir«th tranBdarme! delivery drugs under ocdusiofi is that the «a ot 
fii(in ccclwted tends to be ffie sfte of microbial activrty. Ihe result ol *Wch can causa a great deal of 
discOTlort to the wearer. Therefore, a distinct advamage erf this Invertiort that the sn^^sbc ag^ 
ciadosed her«o also exhibit antiseptic or antimicrobiel properties, as i9 shown by the following exampte. 



EXAMPLE IV 



In order to iltuetrats the antJmlcroWal effect of anesthetics, monofltha containing tetracarne were 
20 compared wi* bom monoflthtc patches oontaliwig PVP-i. a GAP CorporsHwi brand of povidone-fo<fine. a 
tooicai anti-tn*ective. and with placebo or control systems. ^ ^ „ 

A tefracaine mononth ^as prepaied by mixing 31B wt % eBtylene vinytacetate having 40 wrt ^ 
vtf^ysacetate con»rrt <EVA 40). 2i2 vrt % glycerol moncoleace <OMO) fUix enhancer to promote passage of 
diug Xfvot^ Ite skin. 27.8 wt % tetracaine base and 1^2 wt % STAYeELfTE eSTER fiS. The backing 
53 used was SCOTCHPAK (3M Company), a bonded leminale containing EVA, polyeeter. aluminum and 
polyethylene. 

Tniee PVP-kxBne (PVP-i) monoliths were prepared using varying amounts o« the agent. The matnces 
v-ei^: 1 v^t % PVP-I and ^ wt% EVA 40: 5 wt % PVP^ and 95 wt % EVA 40; and 10 wt % PVP-l and 90 wt 
^TeVA 40- y«thfeemonoBthic patches used SCTTCHPAK backing, ^..^ ^ ^ 

*) Two control systems were prepared. System A was comprised of 25 wt % QMO. 47 wt % EVA 40 and 
38 wt % STAYBBLITE ESTSt System B was comprised of 63,6 wt % EVA 40 and 38.4 wt 
STAYBEUTE ESTER. Both systeme hid SCOTCHPAK backings. 

The mooolWts were Innocul^ed wi«^ S. aureus ATCC 8538. a human skin pathogen, by appfJcfiflon 
washed ceDs to the patch surface. The in^Sc^GiS^ systems were incubated st 30-35 C In 73% RH, At the 
M end of the deslgnaied time intervals, the patch surfaces were swabbed. Quaniit8§ve resuDs weie obtained 
by the pour plate technique on TSA m©<fia and are pfesented in ihe foflowing table. 

TABLE I 



Inocula ConcentraHon ( S^ureus) ATCC 6538) 


3.8 X 10*^ CfUfeystem (active Systems) 


8.2 X 10* CFlMRystem (placebo systen>s) 


MfcioWaJ Recovery <CFtJt«ystem/iO mi Extracts) 






AcUve. Systems 




trois 


Tmve. 
min. 


bAonolitfVTeiracaine 


IMonoBth/1% 
PVP-I 


Mono4ith«% 
PVP-I 


MonoI]dVlO% 
PVPH 


System A 


System B 


0 

IS 
30 
80 


not done 
5^103 

-0- 


not done 
1.4x10* 
3.8x10^ 
aOxlO' 


not done 
2.4x10* 
-0- 
•0- 


not done 
3.4X10* 
1.8&el02 

•0- 


5.8x10* 
8.8x10* 
6,1x10* 
2^0* 


5.5x10* 
6.5x10* 
S.0xt0* 
8X)x10* 



Table D itkistrates. in vivo. 9te antiinlcrobW eftects of the tetracaine confining monofith of fig. 1. 
trxligencus fauna in the re^^acfi^cent an ocducBng device was determined as the number of cokjnies on 
TSA and EUG pwir plates. These ftgines are compered wHh results obtained by pour plating swabs 
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obtained in an identic^ tnsM^ from a region occluded 30 mimrtes. for six hum^ irtcHvkluata lestad. 

TABLE H 



15 





Subject 


Non-Ocduded 


Ocduded 


AEROBIC 


A 


5,0 103 


'1.5x lO' 


BACTERIAL 


8 


7^ 3t 10* 


2.5 X 10* 


CONTENT 


0 


5.0x10* 


0 




D 


1.0x10^ 


0 


7.0 


E 


2.3x10^ 


0 


cm^ 


F 


&,0 X 10' 


0 




Subject 


NorvOcduddd 


Occkjded 


ANAEROBIC 


A 


1.5 X 10* 


5-5x102 


BACTERIAL 


B 




IU>X Itf" 


CONTENT 


C 


I.SxIO' 


5.0 X 10^ 




O 


$.□ X 10* 


7.5 X 10* 




e 


8.3 X 10* 


4.0 X 103 






1.0x10* 


0 



Expenmerite conducted t^y me invemors have fsve^ed lhat common AntimicrtJblai ^g^nu do not 
wel against &H miaoorgafrisms in occludin9 systens, such as tiansdefmal drug defivery devices. The 
tojto^^tnaterfals were tested, untter en ocducBng ^ pa»ch. for entimjCfOtwJ 
gtu^^. methyl p^en, propyl p^reben. GERMALL 115 (a tr^^ark ^J^j^J^ 
an amidazofidbwl ufc^. ben^ethonium chfcxtde. and phanyimercuilc acetate. Experimemal and oonttOJ 
systems comprised an (mpermeabte backing and ad^«^- Expanmantal aystom* addita^ contained 
iha antlmicrcbitf agant Orsaru«m numbara wera ^teternined by pour piarting onaerobe. ^^-^^ 
anaerobe g»cwth madia RasuBs sho*Fad that jjood 10 axcellani Mil naei wara obtained for aerobes, wtvte 
anaerobe number? were rrwderatety reduced with ihe use ol sny of ttie tested materiaia, tt is sciggested that 
tvcncal arnimiciobtal agents such as these are impaired by sebum and lecithin, common materials fwd fcn 
the skin and in harr fonidea. wh^re microongan«ms proaterale. Thus, a <«slmcf edvamage^thlB inwn^ is 
that the anesthetics disclosed herwn also perform as antimicrobial ag^ta as is evidwced by the above- 

no^d tables* .^^j^ 

Table in tPiiStrates reeutts ot an addtionat in ^ experimart. Microbial grov^ was sampled o™*" « 
n%3trrx as described in Example IK wthout gentian viotet and a placebo as in Example 9, bo4h whout 
gentian sriotel and wi^out tstracafne. Background cdony counts tor ttie active and ^^Ji^^^ 
^ted before appficaSon, and at tfie indicated intervals. Mteroblal growth was incficaied by colonies on BAP. 
EUQ and MYO mecfia. 



4S 



so 



6S 



7 
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TABtf If I 



(HR) 


ACTIVE SYSTEMS 






PUCfBO SYSTEMS 


BAP 


EUG 


MYC 


BAP 


EU6 MYC 


0 


20 


1,7x10^ 


0 


260 


1,4x10^ 0 


1 


1.2xl0^ 


l.7xl<P 


0 


40 


7.0x10^ 0 


1.5 


0 


0 


0 


40 


2.4x10^ 20 


2.0 


0 


0 


0 


0 


1,3x10^ 0 


3.0 


0 


0 


0 


20 


3,0x10^ 0 


5.0 


0 


0 * 


0 


BO 


3.4x10^ 0 



TA8Lg in. con't 
SUBJECT »Z 





IIHE 
(HR) 


ACTIVE SYSTEMS 




PLACEBO SYSTEMS 






BAP 


EUG 


MYC 


BAP 


EUG 


MYC 


30 


0 


20 


1.2x10^ 


0 


2.4x10^ 


1,4x10^ 


Q 




I 


20 




0 


1.4x10^ 


1.5x10^ 


0 




1.5 


40 


40 


0 


20 


2.8x10^ 


0 


33 


2.0 


40 


€ 


0 


sa 


3.0x10^ 


0 




3.0 


0 


0 


0 


40 


2,6x10^ 


0 




5.0 


0 


0 


0 


40 


30 


0 



A<idi§on£By» the <tetTvery <tev»ce of thie invoofion can be used to defiver a therapeutic agent and at the 
same erne an©5th©&re th© skirt. TWs w illu«lrat«cl by the foWovnnfl example. 

49 

EXAMPLE V 

SO A ;rai«derm&l delivery clevice tor me illation of blood pre»9ur© can ba constnicted aocording to 
embo^flment of Rg^ whereby clonidina and tetracaine are dettvemed. ClcnkSna ha» baan known to 
sensitize aoma patiantfi and therefore »KAJ«lon of tetiacaine in iha system wW hetp to aiJeviaie any 
disccmfort The dnjg mairbe wouW be comprised ol a ntixture of high and low moleci4ar wetght 
f»»yi«>bulylene, ctoni<iine. mine»ei oa and cdioicflal silicon dk>5(*de. A standard SCOTCHPAK backing wouki 

ss oe suitebte- The rate controfling matruc wxjW contiiin ma same materials a» the diug matrix. Clonkfine 
present tn the rase controlling rnatrin vwxHd be rea<»y avauabia when the syetem wes placed on the ekbi 
and Uuaa would provkJo a priming dose- AdditicnaJJy, Ih© rate conJtroBJng twatfix would contain tetraca&w 
base or tetracaine HO and micropofous polypropyiena, (he latter of which providea Ihe race controWng 
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Whiie various ^Cts ot Ifte IfwerriSon have been set forth by the (bz^mrv^ wl the apeciWcation. it is lo 
be of>cJ8rsUx)d tfnal the toregoins delattsd description is tor aiustration only and iha various chanpes in 
pdTts aa wen «d me substltotton of equh/atent constitutes for those sho^n and descr«>ed, may be made 
without departirtQ Irom the spirit and scope of it\e inven«on as sei form in the appendod clams. 



Ctaiim 

1, A delivery osvice for appBcstion to a body wrrace or membrano to cfeliver an anesihatic having 
antimicrobial propefties by perfn©stion ihrouo?* said body surface or menibrarTC. comprising: 

a self adherfng inatnx h«wng a sopicai anesthetic <f sporsed tb^ielhrouijh: and 
a backing member positioned beWnd the skin distal suffaca oS said matnx. 

2. A dewjo as claimed in claim 1 wherein said topical anesthetic is selected Irom smWe type anethetics 

^^l^J^;&^^T^ in Claim 2 wherein said topical anesthetic is selected from tetracaine. Rdoca'ne, 
benzQcaine, etidocalne. procaine, pritocatne. csahicairte. chlorop<ocaio« and bupivacaine. 

4 A device as claimed in any preceffing cl»m whcrsln sad self adhering matrix is comprised of an 
adhesive material selected from poly(slyrene butacSene) and pofyistyrene-isoprene^yrene) block 
copolymers. Ngh and kyvr motecular wei$W pcJyisobutylene ccpolymerfi and ethylene vinyl acetate 

cop<^ynT«-^ as claimed in any paececfing claim wherein sad backing member is a material selected 
from polyester fabrics, polyethylene coated spun-bonded polyester clom. poiyurethane coated spun-bonded 
poiyesior cloOi. rayon polypropylene, polyproptylane, polyester, polycarbonate ar»d polyureiharw. 

9 A device as daimcd in any prece<&»g clahn vrtwrein aaid seW adhering matrix compnses 15-50 wi% 
adhesive maienal; 3M0 wt% isckifier: 7-25 wt% rheofogical agent: 0.4-2 wi% antioxkiant: and &-15 wt% 

anesthetic j, e <c 

7. A device as dalmed in cten 6 wherein said self edhemg matrix further comprises about 5-15 wt% 

sensitlzaUoo fnhib^. " . 

a A device as claimed in claim 7 wherein said adheswo material is poiy{slyrene-i3oprene-siyrer»e> 
block copolymer, ssid rtwjtoglcal agent is mineral oit said anesiheijc Is tetracaine base and said 
seosmzatton inhteUor is phenyl ethyl ateohol. . , ^ a^u^ ^, * rt 

e. A device as cteimad in any preceding daim wTierein ihe daig toading of sa»d anesthetic is el least i.o 

"^kT Adsvice as claimed in claim 9 wherein the drug loading oT said anesfliotic is ^ least 1.5 mg/cm^. 
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